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Description 
TECHNICAL FIELD 

[0001] The present invention relates to an Image decoding apparatus in which an error partial image region, which 
receives the influence of a bit error occurring in a coded bit streann, is detected In each of various types of image 
compressing and expanding methods. 

BACKGROUND ART 



[0002] Ao Q method for effectively coding an image signal, as is adopted In MPEQ-4 (Moving Picture Experts Group 
Phase-4) which is currently in progress toward standardization by ISO/lEC JTC11/SC29/WG11 . a method, (n which a 
discrete cosine transfonnatlon (OCT) is performed for an image signal for each block and a variable-length coding is 
perfomfied for quantization-transformation coefficients obtained after a quantization of the image signal is used 
[0003] As is described above, on a decoding side, after a variable-length decoding is performed for a coded bit 
stream for each block of data, an Inverse quantization and an inverse DOT are performed for the coded bit stream 
and the coded bit stream is reproduced as the image signal. In this decoding, there Is a case that a bit error occurs in 
a variablG-tongth codo-word oxieting in a block data region. For example, in cases where the variable-lenglli code- 
word. In which the bit error occurs, has a value defined in a predetemnined variable-length decoding table because 
the variable-length code-word is decoded without detecting the bit error, an erred image signal is reproduced 
[0004] Also, because data of each block has a variable-length, an end of data of the block cannot be specified until 
the data of the block Is decoded. In cases where a variable-length code-word Is erroneously decoded, there is a high 
possibility that the end of the data of the block Is also erroneously specified, so that pieces of data of blocks placed 
after this block are erroneously decoded. In this case, the degradation of an image quality caused by the error is 
25 propagated to data rsf RnccG&cie6 blocks. 

[0005] Because a conventional Image decoding apparatus has a configuration described above, for example in 
cases where a bit error occurs in a block data region, because the decoding of coded data is continued until a value 
not defined in a variable-length decoding table is detected in the decoding, an image, which is obtained by erroneously 
decoding pieces oT data placed In a range Trom an error occumng position to an error detected positron, is considerably 
degraded. Also, because the degraded image is used as a predicted image in the decoding for obtaining one or more 
images of frames succeeding the frame of the degraded Image, there is a problem that the decoded Images of the 
succeeded frames are also degraded. 

[0006] As a prior art relating to the above problem, there is a prior art disclosed in the Published Unexamined Jap- 
anese Patent Applfcation No. H7-154783 (1995). In this specification, when pieces of coded data of a particular block 
having a prescribed size are decoded, a change degree between each peripheral pixel of the particular block and each 
peripheral pixel of a block adjaut?rii lo ihe particular block is calculated, and an error is detected by comparing the 
change degree with a prescribed critteal value. However, there is a case that it is difficult to reliably detect the error 
according to only the change degree between each peripheral pixel of the particular block and each peripheral pixel 
of the adjacent block. 

40 [0007] The present invention is provided to solve the above problem, and an object of the present invention is to 
obtain an image decoding apparatus in which a block relating to an error occurrence is reliably detected according to 
a statistical perfomiance to suppress the degradation of an image quality or the propagation of the en-or caused by 
tho error occurrence to the minimum degree. 

4S DISCLOSURE OF THE INVENTION 

[0008] An image decoding apparatus of the present invention, in which a coded bit stream produced by compressing 
and coding an input image signal for each partial image region is decoded, comprises partial image region data de- 
coding means for decoding the coded bit stream for each partial image region, and en^or partial image region detecting 
means5 for ralnnlating a first pixel lovol change degree between pixole adjacent to each other through a boundary 
between a decoded partial image region decoded by the partial image region data decoding means and a partial image 
region adjacent to the decoded partial image region, calculating a second pixel level change degree between pixels 
of the partial Image region adjacent to the decoded partial image region, and detecting according to the first pixel level 
change degree, the second pixel level change degree and a prescribed threshold value relating to the first pixel level 
change degree and the second pixel level change degree that the decoded partial image region Is an error partial 
image region in which an influence of a bit error occurring in the coded bit stream is received. 
[0009] Therefore, the error occurrence is reliably detected in an earty stage, so that an error prnpngation or the 
degradation of an image quality caused by the error can be suppressed to the minimum degree. 
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[0010] In an image decoding apparatus of the present Invention, the error partial image region detecting means 
calculates a first pixel level difference value between pixels adjacent to each otherthrough the boundary between the 
decoded partial image region and the partial image region adjacent to the decoded partial image region, calculates a 
aeoond pixol lovol difforonoo value between pixels ef the partial Image region adjacent to the decoded partial image 
5 region, calculates a third pixel level difference value between pixels of the partial image region adjacent to the decoded 
partial image region, and detects the error partial image region according to a difference value between the first pixel 
level difference value and the second pixel level difference value, a difference value between the second pixel level 
difference value and the third pixel level difference value and the prescribed threshold value. 

[0011] Therefore, the error occurrence is reliably detected in an early stage, so that an error propagation or the 

10 degradation of an Image quality caused by the error can be suppressed to the minimum degree. 

[0012] In an innago docoding apparatus of tho prdcant invention, tho error partial imago region dctocting means 
comprises threshold value control means for controlling the prescribed threshold value used for the detection of the 
error partial image region according to a quantization step size decoded from the coded bit stream. 
[0013] Therefore, an erroneous judgment for a macro-bloclc. in which an error occurs, can be avoided. 

15 [0014] An Image decoding apparatus of the present invention, in which a coded bit stream produced by compressing 
and coding an input image signal for each partial image region is decoded, comprises partial image region data de- 
coding means for decoding the coded bit stream for each partial Image region, and en^r partial image region detecting 
means for calculating a represent;^tive value of a plurality of first pixel levels in a decoded partial image rogion docodod 
by the partial image region data decoding means, calculating a representative value of a plurality of second pixel levels 

20 in a partial image region placed in the neighborhood of the decoded partial image region, and detecting according to 
the representative value of the first pixel levels, the representative value of the second pixel levels and a prescribed 
threshold value relating to the representative value or the first pixel levels and the representative value of the second 
pixel levels that the decoded partial image region is an error partial image region In which an influence of a bit error 
occurring in the coded bit stream is received. 

25 [0015] Therefore, the error occurrence is reliably detected in an early stage, so that an error propagation or the 
degradation of an image quality caused by the error can be suppressed to the minimum degree. 
[0016] In an image decoding apparatus of the present Invention, the error partial Image region detecting means 
calculates an average of the first pixel levels as the representative value of the first pixel levels, calculates a plurality 
of averages of a plurality of groups of second pixel levels as a plurality of representative values of me plurality of groups 

30 of second pixel levels in a plurality of partial image regions placed In the neighborhood of the decoded partial image 
region, and detects the en-or partial image region according to a difference between the average of the first pixel levels 
and the average of each group of second pixel levels and a prescribed threshold value relating to the differences. 
[0017] Therefore, the error occurrence is reliably detected in an early stage, so that an error propagation or the 
degradation of an image quality caused by the error can be suppressed to the minimum degree. 

35 [0018] In an image decoding apparatus of the present invention, the error partial image region detecting means 
weights the difference between the average of the first pixel levels and the average of each group of second pixel 
levels according to a correlation between the decoded partial image region and the corresponding partial image region 
placed in the neighborhood of the decoded partial image region. 

[0019] Therefore, the error occurrence can be more reliably detected by considering the correlation with the partial 

40 image region placed in the neighborhood of the decoded partial image region. 

[0020] An image decoding apparatus of the present invention, in which a coded bit stream produced by compressing 
and coding an Input Image signal for each partial image region Is decoded, comprises partial image region data de- 
coding means for docoding the codod bit stroam for oach partial image region, and orror partial imago region detecting 
means for calculating a first pixel level change degree between pixels adjacent to each other through a boundary 

^ between a decoded partial image region decoded by the partial image region data decoding means and a partial image 
region adjacent to the decoded partial image region, calculating a second pixel level change degree between pixels 
oi the partial image region adjacent to the decoded partial image region, judging continuity between the decoded partial 
image region and the partial image region adjacent to the decoded partial image region according to the first pixel level 
change degree, the second pixel level change degree and a first prescribed threshold value relating to the first pixel 

50 level change degree and the second pixel level change degree, calculating a raprasentative varus of a plurality of first 
pixel levels in the decoded partial image region, calculating a representative value of a plurality of second pixel levels 
in the partial image region placed in the neighborhood of the decoded partial image region, and detecting according 
to the judgment of the continuity between the decoded partial image region and the partial image region adjacent to 
the decoded partial image region, ilie leprBsenialive value of the first pixel levels, me representative value ol me 

^ second pixel levels and a second prescribed threshold value relating to the representative value of the first pixel levels 
and the representative value of the second pixel levels that the decoded partial Image region is an error partial image 
region in which an influence of a bit error occurring in the coded bit stream is received. 

[0021] Therefore, the error occunrence can be more reliably detected, and the enor judgment can be avoided. 
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[0022] In an image decoding apparatus of the present invention, the error partlaf Image region detecting means 
comprises threshold value control nrieans for controlling the first prescribed threshold value and the second prescribed 
threshold value used for the detection of the error partial image region according to a quantization step size decoded 
Cfurri Uie coded bll stream. 

s [0023] Therefore, an en-oneous judgment for a macrD-block, in which an en-or occurs, can be avoided. 

[0024] An image decoding apparatus of the present invenUon. in which a coded bit stream produced by compressing 
and coding an input image signal for each partial image region is decoded, comprises partial Image region data ria- 
coding means for decoding the coded bit stream for each partial image region, and en^or partial image region detecting 
means for detecting according to a comparison between a decoded image signal decoded by the partial image region 

10 data decoding means and a predicted error signal that the decoded partial image region is an error partial Image region 
in which an influence of a bit error occurring in the coded bit suearn is received. 

[0025] Therefore, the detection of an en'or macro-block can be performed by using a correlation of the Image signal 
In the time direction, an error can be detected in an eariy stage, and an error propagation or the degradation of an 
image quality caused by the error can be suppressed to the minimum degree. 

1$ [0026] In an image decoding apparatus of the present invention, the error partial image region detecting means 
calculates a representative value of the decoded image signal and a representative value of the predicted error signal 
and detects according to the representative value of the decoded image signal, the representative value of the predicted 
orror Dtgnal and a prcocribcd threshold value relating to the representative value of the decoded image signal and the 
representative value of the predicted error signal that the decoded partial image region is the error partial image region . 

20 [0027] Therefore, the detection of an error macro-block can be performed by using a correlation of the image signal 
in the time direction, an error can be detected in an eariy stage, and an enror propagation or the degradation of an 
image quality caused by the error can be suppressed to the minimum degree. 

[0028] An image decoding apparatus of the present invention, in which a media packet string including a coded bit 
stream produced by compressing and coding an input image signal for each partial image region is received and the 

25 coded bit stream is docodod, comprisoc partial imago rogion data decoding means for decoding the coded bit stream 
for each partial image region, error partial Image region detecting means for detecting according to a comparison 
between an Image signal characteristic at a decoded partial Image region decoded by the partial Image region data 
decoding means and an image signal characteristic at one partial image region placed in the neighborhood of the 
decoded partial image region that the decoded partial image region is an error partial Image region in which an influence 

30 of a bit eror occurring in the coded bit stream is received, for each partial image region, and supervising means for 
supen/ising a bit error occurrence frequency in the reception of the media packet string according to an error detecting 
code included in the media panknt string, wherein the error partial image region detecting means is controlled according 
to a supervising result of the supervising means. 

[0029] Therefore, in cases where the receiving conditions are good, the en-oneous detection performed in the error 
35 partial image region detecting means can be avoided, a decoding operation stable as a whole can be perfonned. 

[0030J In an Image decoding apparatus of the present invention, the error partial image region detecting means 

controls, according to the supervising result of the supervising means, a comparison condition used in the comparison 

between the image signal characteristic at the decoded partial image region and the image signal characterlstfe at the 

partial image region placed in the neighborhood of the decoded partial image region. 
40 [0031] Therefore, in cases where the receiving conditions are good, the en-oneous detection performed In the en-or 

partial image region detecting means can be avoided, a decoding operation stable as a whole can be performed. 

[0032] In an image decoding apparatus of the present invention, the error partial image region detecting means 

controls, according to the supeivlsliiy i esult of i\m supervising means, a slzeof each partial Image region in the detection 

of the error partial image region. 
45 [0033] Therefore, In cases where the receiving conditions are good, the erroneous detection perfomried in the error 

partial Image region detecting means can be avoided, a decoding operation stable as a whole can be perfomied. 

BRIEF DESCRIPTION OF THE DRAWINGS 
so [0034] 

Fig. 1 is a diagram showing the structure of a texture data region of a coded bit stream of an MPEG-4 simple profile; 
Fig. 2 Is a blocl< diagram showing the configuration of an image decoding apparatus according to a first embodiment 
or the present Invention; 

55 Fig. 3 is a block diagram showing an internal configuration of an error macro-block detecting unit according to the 

first embodiment of the present invention; 

Fig. 4 is a flow chart showing an operation of the error macro-block detecting unit annnrriingto the first embodiment 
of the present invention; 
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Fig. 5 is a diagram explaining the processing of a lateral directional difference calculating unit and the processing 
of a longitudinal directional difference calculating unit according to the first embodiment of the present invention; 
Fig. 6 is a block diagram showing an internal configuration of an enror macro-block detecting unit according to a 
ocoond ombodiment of the preaent invention; 
s Fig. 7 is a flow chart showing an operation of a threshold value control unit according to the second embodiment 

of the present invention; 

Fig. 8 is a block diagram showing an internal configuration of an error macro-block detecting unit according to a 
third embodiment of the present invention; 

Fig. 9 is a flow chart showing an operation of the error macro-block detecting unit according to the third embodiment 
10 of the present invention; 

Fig. 10 ic a diagram showing a plurality of noighboring bloekfi, for which a difforonco calculation ie porformod. 
according to the third embodiment of the present invention; 

Fig. 11 Is a block diagram showing an Intemal configuration of an error macro-block detecting unit according to a 
fourth embodiment of the present invention; 
'5 Fig. 12 is a block diagram showing an Internal configuration of an error macro-block detecting unit according to a 

fifth embodiment of the present invention; 

Fig. 13 is a flow chart showing an operation of the error macro-block detecting unit according to the fifth embodiment 
of the present invention; 

Fig. 14 is a block diagram showing an internal configuration of an error macro-block detecting unit according to a 
^ seventh embodiment of the present invention; 

Fig. 15 is a flow chart showing an operation of the en-or macro-block detecting unit according to the seventh 
embodiment of the present Invention; 

Fig. 16 Is a block diagram showing the configuration of an image decoding apparatus according to an eighth 
embodiment of the present Invention; 
25 Fig. 1 7 is a diagram showing the configuration of a media packet string: and 

Fig. 1 8 is a block diagram showing the configuration of an errorsupervising unit according to the eighth embodiment 
of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

30 

[0035] Hereinafter, the best mode for carrying out the present invention will now be described with reference to the 
accompanying drawings to explain the present invention in more detail. 

EMBODIMENT 1 

J5 

[0036] In thi© embodiment of the present invention, when an error occurs in a block data region of a coded bit stream, 
a block decoded without detecting the error is detected on the basis of the continuity of an image signal at an area 
neighboring on a btock boundary. 

[0037] Fig. 1 is a diagram showing the structure of a texture data region of a coded bit stream of an MPEG-4 simple 
40 profile. In the MPEG-4. texture data of an object to be coded Is coded for each of blocks which each are composed of 
luminance components of a 1 6*16 pixel size (called a "macro-block") and two types of color difference components of 
an 8*8 pixel size. The group of luminance components of the 16*16 pixel size is divided Into a plurality of blocks 
respectively having the 8*6 pixel size, and OCT and quantization for the texture data are performed for each block of 
the 8*8 pixel size. In this specification, each block of the 8*6 pixel size in the "macro-block" is specifically called a 
"block" hereinafter. 

[0038] As shown in Fig. 1 , a texture data region is composed of a plurality of macro-block data regions, and each 
macro-block data region is composed oT a macro-block data header intomiation In which a coding type of the macro- 
block and information of a motion vector are included, tour pieces of luminance block data (Y), and two pieces of color 
difference block data {Cb and Cr). In this embodiment, when an em5r occurs in one macro-block data region, the macro- 

50 block relating to the en-or occurrence is detected in an early stage. 

[0039] Fig. 2 is a block diagram showing the configuration of an image decoding apparatus according to the first 
embodiment of the present invention. In Fig. 2, 1 indicates a variable-length decoding unit for receiving a coded bit 
stream 101 and outputting a plurality of blocks of decoded data 102, a motion vector 103 and additional infonnation 
104. 2 indicates a motion compensating unit for receiving the motion vector 103 urid uuLpulUng a predtaled image 107 

S5 by using a referential image 106 stored in a memory 3. 4 Indicates a change-over unit for outputting the predicted 
image 107 or a "0" signal according to the additional information 104. 

[0040] Also, in Fig. 2, 5 indicates an Inversely quantizing unit for receiving the blocks of decoded data 102 to perform 
an inverse quantization for each block of decoded data 102. 6 indk:ates an Inverse DCT unit for receiving a plurality 
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of blocks of inversely quantized data 108 from the inversely quantizing unit 5. performing an inverse DCT for eacli 
block of inversely quantized data 1 08 and outpuning a predicted error signal 1 09. 7 indicates an adding unit for adding 
the predicted image 107 or the "0" signal received from the switching unit 4 to the predteted error signal 109 and 
outputting a decoded image signal 110. 

[0041J In addition, in Fig. 2. 8 Indicates an error macro-block detecting unit (denoting an en-or partial Image region 
detecting means) for receiving the decoded image signal 110, judging whether or not an error occurs in the decoded 
image signal 11 0 and outpuning an error macro-block judging result 111.9 Indicates a change-over unit for changing 
according to the error macro-block judging result 111 . a unit where the decoded Infiage signal 110 is to be output. 10 
indrcates a macro-block connecting unit for correcting the decoded image signal 110, in which an error occurs, and 
outputting a con-ected image signal 112. 11 indicates a partial image region data decoding means comprising the 
variablo-longth decoding unit 1 , the motion compensating unit 2. the memory 3, the chanye-uver unli 4, me inversely 
quantizing unit 5, the inversely DCT unit 6 and the adding unit 7. 
[0042] Next, an operation of the Image decoding apparatus will be described. 

[0043] In the variable-length decoding unit 1 . a macro-block of data is extracted from the coded bit stream 101 and 
a variable-length decoding Is perfonmed for the macro-block of data. In the motion compensating unit 2. a predicted 
image 107 is taken out according to a motion vector 103 decoded In the variabie-length decoding unit 1 by referring 
to a referential image 106 stored in the memory 3. In the inversely quantizing unit 5. each block of decoded data 102 
decoded in th© variablo-longth decoding unit1 is invorcoly quanlizod. In the invcraoly DCT unit 8. each block of inversely 
quantized data 108 is received from the inversely quantizing unit 5. an inveree DCT is performed for the block of 
20 inversely quantized data 108, and a predicted error signal 109 is output. 

[0044] In the change-over unit 4. in cases where a macro-block type included in the additional information 1 04 de- 
coded in the variable-length decoding unit 1 Indicates an intra-codlng. a "0" signal Is selected and Is output to the 
adding unit 7. In contrast, in cases where the macro-block type indicates a coding other than the inlra-coding. the 
predicted image 107 taken out in the motion compensating unit 2 Is selected and Is output to the adding unit 7. In the 
adding unit 7, the prftdinted image 1 07 or th© "0" signal recorvod from tho switching unit 4 ie added to the predicted 
error signal 1 09 received from the inversely DCT unit 6. and a decoded image signal 1 1 0 is output. Here, the decoded 
Image signal 1 1 0 denotes a decoded macro-block and is composed of four luminance blocks and two color difference 
blocks. 

[0045] In me error macro-Dlock detecting unit (that is, the en-or partial image region detecting means) 8, the decoded 
image signal 110 is received, it Is judged whether or not the decoded image signal 110 exists in a decoded macro- 
block in which an enror occurs, and an error macro-block judging result 111 is output. In the change-over unit 9, a unit 
where the decoded image signal 110 is to be output is changed according to th« f^rmr macro-block judging result 111 
output from the error macro-block detecting unit 8. In cases where the error macro-block judging result 111 indicates 
that the decoded Image signal 1 1 0 is an error macro-block, the decoded image signal 11 0 is output to the macro-block 
35 correcting unit 10. In contrast, in cases where the en-or macro-block judging result 111 indicates that the decoded 
image signal 110 Is not an error mat;ru-block, riol only the decoded Image signal 110 Is output Without any correction, 
but also the decoded Image signal 1 1 0 is stored In the memory 3 to be used as another referential image 1 06. 
[0046] In the macro-block correcting unit 1 0, a processing for making the error of the en-or macro-block Inconspicuous 
is perfonned. and a connected image signal 112 is output. As a most simple method, a macro-block, which is placed In 
40 the same position as that of an error macro-block judged to relate to an error occurrence, is taken out from the referential 
image 1 06 of the memory 3, and the error macro-block is replaced with the macro-block taken out. The corrected image 
signal 112 obtained by correcting the decoded image signal 110 in the macro-block correcting unit 10 is output as a 
decoded Image. Abo, the corrected image aignal 11 2 ie stored In the memory 3 to be ubeU as anolher referential Imaoe 
106. ^ 
[0047] Fig. 3 is a block diagram showing an Internal configuration of the error macro-block detecting unit (that is, the 
error partial image region detecting means) 8 indicating features of the first embodiment. In Fig. 3. 21 indteates a lateral 
directional difference calculating unit for receiving the decoded image signal 1 1 0 and a lateral directional block signal 
121, calculating a change degree denoting a difference in pixel level between pixels adjacent to each other through a 
boundary of a to-be-judged block and a block adjacent to the to-be-judged block in a lateral direction, calculating a 
changft Hfiorftfl denoting a difloronco in pixel lovel botwoen pixels placed in tho block adjacent to the to be -judged 
block in the lateral direction and outputting the change degrees as a lateral directional Inter-pixel difference 123. 
[0048] Also, in Fig. 3, 22 indicates a longitudinal directional difference calculating unit for receiving the decoded 
image signal 110 and a longitudinal directional block signal 122, calculating a change degree denoting a difference in 
pixel level between pixels adjacent to each other through a boundary or the to-be-judged block and a block adjacent 
to the to-be-judged block in a longitudinal direction, cateulating a change degree denoting a difference in pixel level 
between pixels placed in the block adjacent to the to-be-judged block in the longitudinal direction and outputting the 
change degrees as a longitudinal directional inter-pixel difference 124. 

[0049] In addition, In Fig. 3. 23 indkiates a lateral directional continuity judging unit for receiving the lateral directional 
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inter-pixel difference 123, judging the continuity between the blocks adjacent to each other in the lateral direction and 
outputting a lateral directional continuity 125. 24 indicates a longitudinal directional continuity judging unit for receiving 
the longitudinal directional inter-pixel difference 124. judging the continuity between the blocks adjacent to each other 
in the longitudincil direction and outputting q longitudinal dirootlonal continuity 126. 

5 [0050] In addition, in Fig. 3, 25 indicates a block continuity judging unit for receiving the lateral directional continuity 
125 and the longitudinal directional continuity 126, judging the continuity between blocks adjacent to each other and 
outputting an adjacent- block continuity 127.26 indrcates an error macro-block judging unit for receiving the adjacent- 
block continuity 127, judging according to the adjacent-block continuity 127 whether or not the decoded image signal 
110 Is an error macro-biock and outputting the error macro-block judging result 111 . 

10 [0051] Next, an operation of the en-or macro-block detecting unit 8 will be described. 

[0052] Pig. 4 is a flow chart showing an operation of the error macro-block detecting unit A 

[0053] In the error macro-block detecting unit 8. it is judged according to the continuity of an image signal whether 
or not the decoded image signal 110 is an image signal of a macro-block in which an error occurs. The image signal 
has normally a strong correlation between pixels adjacent to each other, and values of pixels existing in one object are 
IS continuously changed. However, in an Image signal of a block in whteh an error occurs, there Is high possibility that 
the continuity between blocks adjacent to each other is not maintained. In this embodiment, a macro-block In which 
an error occurs is detected by using the continuity between blocks adjacent to each other. 

[0054] Pig. 6 is a diagram explaining the processing of the lateral directional difference cateulating unit 21 and the 
processing of the longitudinal directional difference calculating unit 22. 

20 [0055] In a step ST1 of Fig. 4, in the lateral directional difference calculating unit 21 , a decoded image signal 110 
corresponding to a to-be-judged block (m, n) of Fig. 5 and a lateral directional block signal 121 corresponding to a 
block (m, n-1 ) of Fig. 5 an^nged In the lateral direction to the block (m, n) are received, a change degree (or a difference 
value) between levels of each pair of pixels adjacent to each other in the lateral direction is calculated for pixels Pn, n-i 
(i,5) to Pm.n-i(i'^ columns of the block (m, n-1) placed in the neighborhood of a boundary between the blocks 

25 (m. n) and (m. n-1 ) and pixels P^.r^d^O) of one column of the block (m, n) placed in the neighborhood of the boundary. 
The change degrees are calculated for each of the color difference blocks and the luminance blocks. Thereafter, the 
calculated change degrees are output as the lateral directional Inter-plxel difference 123. 

[0056] A change degree (or a difference value) between levels of each pair of pixels adjacent to each other in the 
lateral dlr-ection is calculated according to an equation (1). 

30 

DPm.n.lOJ+1) = Pm.n-lOJ)-Pm.r.l(U+1) 
(1=0.1 ,",7, and j=5.6) 

DP„.n(i.O) = Pm.n-l(i.7)-P„,.„(i.O) 

(i=0,1,-.7) (1) 

40 [0057] In a step ST2, in the longitudinal directional difference calculating unit 22. the decoded image signal 11U 
corresponding to the to-be-judged block (m, n) and a longitudinal directional block signal 122 corresponding to a block 
(m-1 , n) of Fig. 5 arranged in the longitudinal direction to the block (m. n) are received, a difference value between 
levels of each pair of pixels adjacent to each other in the longitudinal direction is calculated for pixels Pm-i.n(5.J) to 
Pm-i.n(^>J) block (m-1 , n) placed in the neighborhood of a boundary between the blocks (m, n) and 

45 (m-1 , n) and pixels Pm.n(OJ) block (m, n) placed in the neighborhood of the boundary. The difference 

values are calculated for each of the color difference blocks and the luminance blocks. Thereafter, the difference values 
are output as the longitudinal directional Inter-plxel dlirerence 124. 

[0058] In a stepST3 of Fig. 4. in the lateral directional continuity judging unit 23, the existence of a correlation between 
the decoded block (m, n) and the block (m. n-1) adjacently placed on the left side of the decoded block (m, n) is judged 

50 according to the change degrees (or the difference values), which is calculated In the lateral directional difference 
calculating unit 21 , in the pixels placed in the neighborhood of the block boundary. In other words, the existence of the 
correlation Is judged according to the lateral directional inter-pixel difference 123 expressed by the equation (1), and 
the lateral directional continuity 126 Is output. In cases where the con-elation with the block (m, n-1 ) adjacently placed 
on the left aide of the decoded blocK (m, n) doea not exiat, the group of pixela of the decoded block (m. n) placed In 

55 the neighborhood of the boundary with the block (m, n-1 ) adjacent on the left side has a discontinuity for the group of 
pixels of the block {m, n-1). 

[0059] In cases where the group of pixels of the decoded block (m, n) placed in the neighborhood of the block 
boundary has a discontinuity, a type of change degree (or a type of difference value) in the pixel level from Pm n-iO.^) 
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o Pm.n('.0) « large as compared with another type of change degree (or another type of difference value) in the pixel 
level from P„.^,(I.S) to P„.^i(l.7). Therefore, the existence of the discontinuity is judged according to these two types 
of change degrees (or the difference values) In the pixel level. Initially, a change degree (or a difference value) AP , 

1.7 l,«twoo„ a change degree (or a difference value) DP„ „.,(i,8) between the adjacent pixels ,(i.5)and P ' 
(i.6)and a change degree (or a difference value) DP„ ,,,(1.7) between the adjacent pixels P„ „.,(I.Srand p' ^,(1.7)"^ 
calculated according-to an equation (2). m-n-n- ' •^m.n-H'-'; «• 



AP„.n.i(l.7) = DP„„,{i.6) ■ DP„„,(i.7) 

(1=0,1. -,7) ^py 

W060J In the same manner, a change degree (or a difference value) AP„ „(i.O) between the change degree (or the 

^cll^u^^l^^ "T^:]/** P"*^" '''"■"•^^'•^^ ^"'^ Pm.,.,(i.7)and a change degree (or a differ- 

ence value) UP„.„(..0) between the adjacent pixels P„ „. ,{i.7)and P„ „(i,0) is calculated according to an equation (3). 

APn,.n('.0) = DP„^,(l.7).DP„„(i,0) 

(i=0.1.-.7) (3) 

[0061] Thereafier, ihe existence of a discontinuity is judged by judging a change degree (or a difference value) 
f ^T^HiT ^ '^^"^ difference value) AP„^.,(i.7) calculated in the equation (2) and the change degree 

(or the difference value) AP„.„(i,0) calculated in the equation (3) according to a prescribed threshold value TH1 That 
is, in casM Where a following equation (4) Is satisfied forthe prescrihr^dthreshoid vaiu» thi pr»det«rmined. it le judqod 
that the pixel P„ ,,(i.O) of the l-th row is discontinued. • J s « 



|AP„.„(i.0)|-|AP.„,,,(i.7)|.^TH1 (4) 

[0062] In cases where It is judged that all the pixels placed at the block boundary are discontinued, it is judged that 
the blocl« (m, n) Is discontinued with the lateral directional bloeic (m. n-i ). 

10063] In a step ST4 of Fig. 4. in the longitudinal directional continuity judging unit 24, in the same manner as in the 
lateral longitudinal directional continuity judging unit 23, the existence of a correlation between the decoded block (m 
n) and the block (m-1, n) placed on the upper side of the decoded block (m, n) is judged according to the change 
dograoa (or the difference values), whfch is calculated In Ihe longitudinal directional difference calculating unit 22 in 
the pixels placed in the neighborhood of the block boundary. In other words, the existence of the correlation is judged 
according to the longitudinal directional inter-pixel difference 124, and the longitudinal directional continuity 126 is 
output. •' 

[0064] In a step ST5, in the block continuity judging unit 25, it is judged according to the lateral directional continuity 
125 denoting a judging result of the lateral directional continuity judging unit 23 whether or not the decoded block Is 
continuous with the btock adjacently arranged on the left side of the decoded block. As a result of the judgment in 
cases whore tho decoded block io oontinuoua with the block adjacently «. laiiued on ihe len side or the decoded block 
ina step STB. the block continuity judging unit 25 judges thatthe decoded block is continuous with the adjacent block' 
(0065) Also, in the step ST5, as a result of the judgment, in cases where the decoded block is not continuous with 
the block adjacently arranged on the left side of the decoded block, in a step ST6, the block continuity judging unit 25 
judges according to the longitudinal directional continuity 126 denoting a judging result of the longitudinal directional 
continuity judging unit 24 whether or not the decoded block is continuous with the block adjacently arranged on the 
upper side of the decoded block. As a result of the judgment, in oases where the decoded block is continuous with the 
block adjacently arranged on the ijpp«r side of the decoded block, in the etop STB. the block continuity judging unit 
25 judges that the decoded block is continuous with the adjacent block. 

[0066] In contrast, in the step ST6. as a result of the judgment, in cases where the decoded block is not continuous 
with the block adjacently arranged on the upper side of the decoded block, in a step ST7. the block continuity judging 
unit 20 ludges that the decoded block Is discontinuous witn all adjacent blocks. As is described above in cases where 
the decoded block Is discontinuous with both the block arranged in the lateral direction and the block arranged in the 
longitudinal direction, the decoded block Is judged to be discontinuous with all adjacent blocks. 
[0067] In a step ST9. the judgment of the continuity of the decoded block with the adjacent hinnk is completed tor 
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all luminance blocks and ail color difference blocks, the block continuity judging unit 25 outputs the adjacent -block 
continuity 127 as a result of the Judgment. In a step ST1 0. the error macro-block judging unit 26 judges according to 
the adjacent-block continuity 127 whether or not the decoded Image signal 1 1 0 denoting a decoded macro-block is an 
error macro-bluuK. 

5 [0068] That is. the error macro-block judging unit 26 judges according to the continuity of each of the color difference 
blocks and the luminance blocks whether or not the decoded macro-block is an error macro-block. For example, in 
cases where the discontinuity is detected In one block selected from among the four luminance blocks and the two 
color difference blocks, the error macro-block judging unit 26 judges that a macro-block including the block relating to 
the discontinuity is a macro-block in which an error occurs. Also, it is applicable that the error macro-block judging unit 

10 26 judge according to a combination of the judgments of the continuity in the four luminance bloclcs and the two color 
difference blocks. 

[D069] In the first embodiment, the error block judgment is perfomied by using the difference value between levels 
of the adjacent pixels In the lateral direction whteh are selected from the pixels P^j^.^ (i,5) to Pm.n-i(i.7) of three columns 
of the block {m, n-l) placed in the neighborhood of a boundary between the blocks (m, n) and (m, n-1) and the pixels 

IS ^ (1,0 of one column of the block (m. n) placed in the neighborhood ol the Doundary. However, ine used pixel columns 
and the number of used pixel columns are not limited In the present Invention. Therefore, it is applicable that change 
degrees (or difference values) be examined in a wider range to be used for the error block judgment. Also, in this 
Gmbodimont, in Fig. 5. the change degree (or the difference value) between levels of each pair of pixels adjacent to 
each other Is used. However, it is applicable that a change degree (or a difference value) between levels of each pair 

20 of pixels an-anged through another pixel be used. Also, these modifications of the first embodiment can be applied for 
the judgment of the continuity between the decoded block (m, n) and the block (m-1 , n) an-anged In the longitudinal 
direction. 

[0070] Also, in this embodiment, in the step ST3, the lateral directional continuity judging unit 23 judges the continuity 
in the lateral direction by using the change degree AP„ n-i(i.7) calculated according to the equation (2) and the change 

25 degree AP„ „{\,Q) r^lculated according to the equation (3) and performing the comparison with the prescribed threshold 
value TH1 according to the equation (4). However. It is applicable that the continuity in the lateral direction be judged 
by comparing the change degree AP„, „ (i.O) calculated according to the equation (3) with another prescribed threshold 
value THIa. This modification can be applied in the longitudinal directional continuity judging unit 24. 
[□071] As IS described above, in the fiibl embodiment, becouae a macro-block, in which an error occure, ie detected 

30 by using the continuity of the image signal with a block adjacent to the image signal, the error can detected in an early 
stage, the degradation of an image quality caused by the error propagation or the error can be suppressed to the 
minimum degree, a macro-block, in which an error occurs, can be reliably detected by considering not only the change 
degree between a level of a peripheral pixel of the to-be-judged block and a level of a peripheral pixel of the block 
adjacent to the to-be-judged block but also the change degree between levels of pixels placed in the block adjacent 

35 to the to-be-judged block. 

EMBODIMENT 2 

[0072] A block diagram showing the configuration of an image decoding apparatus according to a second embodi- 
40 ment of the present invention is the same as that shown in Fig. 2 according to the first embodiment. In this emboaimem. 
the threshold value used In the lateral directional continuity judging unit 23 and the longitudinal directional continuity 
judging unit 24 of the en^or macro-block detecting unit 8 in the first embodiment is adaptlvely changed according to a 
quantization etop size of each macro-block. 

[0073] As is described in the first embodiment, in cases where the quantization is performed for each block after an 
orthogonal transformation such as OCT is performed for each block, a noise, which Is peculiar to the orthogonal trans- 
formation coding and is called a block distortion, occurs. Because of this block distortion, there is a case that a change 
degree between levels of pixels placed in the neighbomood or the block boundary becomes large. Therefore, In the 
error macro-block detecting unit 8 according to the second embodiment, a threshold value control unit, In whteh the 
threshold value is adaptlvely controlled, is arranged by considering the influence of the block distortion. 

50 [0074] Fig fi is a block diagram showing an internal configuration of the error macro-block detecting unit (that is, the 
error partial image region detecting means) 8 according to the second embodiment. In Fig. 6, 27 indicates a threshold 
value control unit for controlling a threshold value 128 according to a quantization step size of a macro-block. The 
quantization step size is included in the additional Information 104 decoded in the variable-length decoding unit 1 
Shown in Fig. 2. The operaUofis uf ihe lateral directional difference calculating unit 21 , the laterel directional continuity 

55 judging unit 23. the longitudinal directional difference catoulating unit 22, the longitudinal directional continuity judging 
unit 24, the block continuity judging unit 25 and the enror macro-block judging unit 26 are the same as those in the first 
embodiment. 

[0075] Next, an operation is described. 
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KL!i?t' ^tilfsl""!*;!!*''."'""""^ °' ^^'"^ 27 according to tho second 

mt^ hi . H H " ^ ^^'"^ ^28 according to a quantization step size 

wh».Tf^ . ^"^"""^^ inlorrrtation 104. In a step ST1 1 , the threshold value control unit 27 confirms 

II! K H "°. *° »*«P « macro-bluck Included In the additional information 104 is larger than a 

rf \ ■ ^^^^ quantization step size is larger than the prescribed value 01 , because t^ere 

« a case that a change degree (or a difference value) between levels of pixels placed in the neighborhood of the block 
boundary becomes large because of a block distortion, in a step ST12. the threshold v«lue us«d for th* judgmont of 

rgra^rpSrerairor^" 

o?'?« .iTri?';*!" IT quantization step size is smaller than the prescribed value 

01 . in fl step ST1 3. the threshold value control unit 27 eorvflmis whether oi nul the quanUzatlon Step size is larger than 

a Steffi? T,l ^VT^^^ "^'^ "^^'^ quantization step size Is larger than the preJJribed vZ Q2 
V^fl t" '".'^'""^ for the judgment of the continuity is set to a value THb lower than the value THa 

in the threshold value control unit 27 according to the quantization step size 

(TO78J in the same manner, the processing in a step ST15, a step ST16 and a step ST17 is performed in cases 
where the quantization step size is larger than the prescribed value Q3 (Q3 < Q2 < Q1), the threshold valu^ te set to 

nf Sl J^l l" f ! s'^e is smaller than the prescribed value Q3. because the Influence 

of the block distortion is low. the threshold value ie »ot to a valuo THd (THd . TUc . THb < THa) aucordlng to the 
quantization step size smaller than the prescribed value Q3. 

' V*"^ P^o'^^^f "3 °f Pig 7, a range of the quantization step size is divided at four ranks, and the threshold 
^ou J . r '^'^ ""^"'^lo" «»«P size. However, the present invention is not limited to the 

«««^ ■ " ^ threshold value can be adaptively set according to quantization characteristics 

J" y- ®' ^^"'^^^"^ set by the threshold value control unit 27 is output to the lateral directional 

continuity judging unit 23 and the longitudinal directional continuity judging unit 24 and is used as a threshold value 
for the judgment of the continuity with the iaterni directional block signal 121 and tho judgment of the continuity with 
the longitudinal directional block signal 122 in the same manner as in the first embodiment 

[00811 As is described above, in the second embodiment, because the threshold value used for the judgment of the 
continuity with the adjacent block is cvntrolled according to the quantization step size, the discontinuity at the btock 
boundary caused by the biocK oistortion can 06 distinguished tram the discontinuity at the blocit boundary caused by 
the error, so that it can avoid to erroneously judge a macro-block, in which a block distortion occurs, to be a macro- 
block In wfiich an error occurs. 

EMBODIMENTS 

[0082] A block diagram showing the configuration of an image decoding apparatus according to a third embodiment 
of the proeent invention ia the same as that shown In Fig. 2 according to the first embodiment. In the first embodiment 
the discontinuity between blocks is judged according to the Inter-pixel difference value between pixels placed in the 
neighborhood of the block boundary, and the detection of an en-or macro-block is performed. However In the third 
embodiment, an error macro-block is detected according to a representative value of pixel levels cateulnteri for each 

DiOCK. 

[0083] Fig. 8 is a block diagram showing an internal configuration of the error macro-block detecting unit (that is the 
error partial image region detecting means) 8 according to the third embodiment. In Fig. 8, 31 indicates an inner-block 
pivRl average value calculating unit for receiving the decoded image signal 110. caluulaiing an Inner-block pixel average 
value as a representative value of pixel levels of one decoded block (or one to-be-judged block) for each decoded 
block and outputting the inner-block pixel average values as a plurality of pixel level average values 131 32 indicates 
a pixel average difference calculating unit for receiving the pixel level average value 131 of each decoded block re- 
ceiving a neighboring block pixel level average value 132 denoting a representative value of pixel levels of one neigh- 
boring block stored in a prescribed memory for each neighboring block placed in the neighborhood of the decoded 
block, calculating a difference between one pixel level average value 1 31 and the neighboring block pixel level average 
value 1 32 of each neighbonng block for each decoded block and outputting oach difforonce ao o pixel average difference 
133. 33 indicates an error macro-block judging unit for receiving the pixel average differences 133. judging to be or 
not to be an en-or macro-block and outputting an error macro-block judging result 111 . 
[0084] Next, an operation will be described. 

[0085] Fig. 9 is a flow chart showing an operation Of the error macro-block detecting unit 8 according to the third 
embodiment. The following processing is performed In the error macfo-block detecting unit 8 for each of the color 
difference blocks and the luminance blocks of the decoded image signal 1 1 0. In a step ST2 1 , the decoded image signal 
110 is received in the inner-block pixel average value cateulating unit 31 . and an average value of pixel v«l,ms in one 
decoded block (m,n) is cabulated according to an equation (5) for each decoded block 
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AvePte^n = 2 P!n,n(i, j)/64 (5) 

irJ - 0 

[0086] in a step ST22. in the pixel average difference calcutating unit 32. a pixel average difference 1 33 (AAveP^ „ ^ |) 
between the pixel level average value 131 (AveP„ J of the decoded block calculated in the inner-block pixel average 
value calculating unit 31 and a pixel level average value 1 32 (AvePs.t) of each neighboring block is calculated according 
to an equation (6). 

AAveP^ „ = AveP^ t - AveP„ „ (B) 

[0087] Fig. 1 0 is a diagram showing a plurality of neighboring blocks for which a difference calculation is perfonned. 
For example, as shown In Fig. 10. four neighboring blocks exist. A sign s.t in the equation (6) denotes each of (m, n- 
1), (m-1, n-1), (m-1, n) and (m-1, n+1) of the neighboring blocks shown in Fig. 10. 

[0088] In the error macro-block Judging unit 33. in the processing of a step ST23 and steps after the step ST23, the 
cxiotcnco of an error macro-block le judged by using th© pixel average differenr:ft 133 from each neighboring block 
calculated in the pixel average difference calculating unit 32, and an error macro-block judging result 111 is output. 
[0089] As an error macro-block judging method, in the step ST23, a pixel average absolute difference from a pixel 
average of each neighboring block is calculated in the error macro-block judging unit 33, for example, according to an 
equation (7) for each of the color difference blocks and the luminance blocks to calculate a value „ obtained by 
adding all pixel average absolute differences for all neighboring blocks to each other. 

= |AAveP^ „^.,^,| + |AAveP„ „^.i n| 
+ jAAveP^ j^,^ 

,n,m.n-1 (7) 

[0090] Thereafter, in a step ST24, the existence of an error macro-block is judged in the en-or macro-block judging 
unit 33 by comparing the value C„ „ obtained according to the equation (7) with a prescribed threshold value TH2 
according to &n Rqiifltion (8). That is. In cases where a relationship expressed in the equation (8) Is satisfied for the 
prescribed threshold value TH2 predetermined, the corresponding decoded block is judged to be an error block. 

C^,n>TH2 (8) 

[0091] In a step ST25, the eror macro-block judging unit 33 Judges that a macro-block including the error block is 
an error macro-block. 

[0092] in contrast, in the step ST24, the relationship expressed in the equation (8) is not satisfied, in a step ST26. 
it is examined whether or not the error judgment for all decoded blocks of the con-esponding macro-block is performed. 
In cases where it is judged that each of the ail decoded blocks is not an error block, in a step ST27, the error macro- 
bloCK judging unit 33 judges that the deu-uded Image signal 110 is a normal macro>block. 

[0093] Also, in cases where a sum of the pixel average absolute differences for all neighboring blocks is cak:ulated 
for each decoded block, it is applicable that a weighting factor is added to each absolute difference according to an 
equation (9). 

^m,n = Wi |AAveP„ n.m.1.n.l| W2 |AAveP„^ „,.i ^ 

^ W3 |AAveP„ + W4 |AAveP„ (9) 

[0094] Therefore, in cases where the conflation of the decoded block with the neighboring blocks is not uniform, 
the difference from one neighboring block, with which the correlation is strong, can be preferentially treated. 
[0095] In this embodiment, the average value of the pixel levels of each block is used as a representative value of 
the pixels levels. However, it Is applicable that a variance of the pixel levels of each block be used as a representative 
value of the pixels levels. 
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[0096] As is described above, in the third embodiment, the representative value is calculated for each decoded image 
block, the representative value Of the decoded image block is compared with the representative value of each neigh- 
bonng block tor each decoded Image block, and a macro-block, in which an error occurs, is detected Therefore 
«™rnrZr.< Vl" Z !" '"^ ««tected in an earty stage, and 

degree ^ ^ degradation of an Image quality caused by the error can be suppressed to the minimum 

EMBODIMENT 4 

^MhlLA^f* '^'7^"' T""'"^ configuration of an image decoding apparatus according to a third embodiment 
ihrlZ H IT r " "T."" F'S- 2-ccording to the fl.s. «,„booimeni. In this emboa«nent, the 

1 .t' !: JT' "«cro-block judging unit 33 of the error macro-block detecting unit 8 de- 

ro0981 dri^«H „Tr ^TT' «'«P of each macro-block. 

[0098] As IS descnbed in the first embodiment, in cases where the quantization is perfomied for each block after an 

TuT Mh ^ "^"^ quantization step size is SS. a am- 

pitude of the image signalis smoothed, so thatthe amplitude is made small. Therefore, in cases Where thequantization 
step size IS large, there .s a case that the pixel average value of each block made small. Therefore, in the ermr 
macro-block detecting unit 8 a~.ording to this embodimont, a Ihroohold value control unit, in which the Ihreshold value 
IS controlled, is arranged by considering the influence of the quantization step size. 

[0099] Fig. 1 1 is a block diagram showing an internal configuration of the error macro-block detecting unit (that is 
the error partial image region detecting means) 8 according to the fourth embodiment of the present invention In Fiq' 
1 . 34 iMUicaies a threshold value control unit lor setting a threshold value 134 according to a quantization step size 
^7 ! *'«P 'ncludad m the additional information 104 decoded in the variable- 

length decoding unit 1 shown in Fig. 2. The operations of the Inner-block pixel average value calculating unit 31 the 

JJIi!! '^^.^'^ calculalino unit 32 and the error macro-block Judging unit 33 ore the same as those in the 

inird embodiment. 

[0100] Next, an operation is described. 

[0101] The threshold value control unit 34 controls a threshold value 1 34 according to a quantization step size of 
each macro-block mcluded in ihe additional inTomiation 104. For example, in cases where the quantization step size 
IS large, because an amplitude of the image signal is made small, there is a case that the pixel average value of each 
b ock IS made small. Therefore, the threshold value 134 is set to a low value. Also, in cases where the quantization 
step size IS smalU)ecause the amplitude of the image signal is maintained, the pixel av.rag* valua of each block io 
not made small. Therefore, the threshold value 134 is set to a high value. 

[0102] The threshold value 1 34 set in the threshold value control unit 34 is output to the error macro-block judging 
unit 33, and the threshold value 134 is used to judge the corresponding macro-block to be or not to be an error macro 
block. 

(01 031 As is described above, in the fourth embodiment, because the threshold value used for the judgment to be 
or not to be an error macro-block is controlled according to the quantization step size, an erroneous Judgment for the 
macro-block, in which an en-or occurs, can be avoided. 

EMBODfiy/lENT5 

[01041 A block diagram showing the configuration of an image decoding appamius according lo a third embodiment 
of the present invention is the same as that shown in Fig. 2 according to the first embodiment. In this embodiment the 
judgment to be or not to be an error macro-block is performed by combining the error macro-block judging methods 
described in the first to fourth embodiments. ' » » 

[01051 F«9- 12 Is a block diagram showing an Internal configuration of the error macro-block detecting unit (that is 
the error partial image region detecting means) 8 according to a fifth embodiment. In Fig. 12. 41 indicates a threshold 
value control unit for setting a prescribed threshold value 141 and a prescribed threshold value 142 according to a 
quantization step size of each macro-block Th« quantization etep size is included in the additional infomiation 104 
decoded in the variable- length decoding unit 1 shown in Fig. 2. 42 indicates an error macro-block judging unit for 
judging each coded macro-block to be or not to be an error macro-block according to the adjacent-block continuitv 127 
and the pixel average difference 1 33. 

[01061 In ng. 12. the lateral directional difference calculating unit 21 , the longitudinal directional difference calculating 
unit 22. the lateral directional continuity judging unit 23, the longitudinal directional continuity judging unit 24 the block 
continuity Judging unit 25. the inner4)Iock pixel average value calculating unit 31 and the pixel average difference 
calculating unit 32 are the same as those in the first and third embodiments 
[0107] Next, an operation will be described. 
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[0108] An operation of the threshold value control unit 41 is the same as that in the second and fourth embodiments. 
Fig. 13 Is a flowchart showing an operation of the error macro-block detecting unit 42 according to the fifth embodiment. 
[0109] In the en-or macro-blocl< detecting unit 42, each decoded macro-block is judged to be or not to be an error 
macro-block according to the adjacent-block continuity 127 and tho pixol average difference 133. In a step ST31 , the 
s continuity of one decoded block with each of adjacent blocks adjacent to the decoded block is judged in the error 
macro-block detecting unit 42 according to the adjacent-block continuity 127. This continuity judgment is perfonmed 
for the color difference blocks and the luminance blocks in that order. 

[01 10] As a result of the judgment in the step ST31 , in cases where the decoded blocic is continuous with one adjacent 
block, in a step ST35, it is examined in the error macro-block detecting unit 42 whether or not the error judgment Is 

10 performed for at) decoded blocks, in cases where the error judgment is not performed for all decoded blocks, the 
procedure roturne to the etep ST31 . and the continuity of another decoded block with each adjacent block is Ryamined. 
[01 1 1] In contrast, as a result of the judgment in the step ST31 . In cases where the decoded block Is discontinuous 
with all adjacent blocks, in a step ST32. as is described in the third embodiment, the error macro-block detecting unit 
42 judges the decoded bk)ck to be or not to be an error block according to the pixel average difference 133. 

15 [01 12] In a step ST33, in cases where it is judged that the decoded block Is to be an error block. In a step 5T34, the 
error macro-block detecting unit 42 judges one macro-block including the decoded block to be an error macro-block 
and outputs an error macro-block judging result 111 to the change-over unit 9 shown In Fig. 2. 
[0113] In contrast, in thft stfip ST.'^a, in cases where it is judged that the decoded block is not to be an error block, 
in the step ST35, this judgment of the step ST33 is performed for all decoded blocks of the corresponding macro-block. 

20 In cases where it is judged In the steps ST33 and ST35 that each of all the decoded blocks is not to be an error block, 
in a step ST36, the error macro-block detecting unit 42 judges the macro-block including the decoded blocks to be a 
nonmal macro-block ana outputs an en*or macro-blocK judging result 111 to the change-over unit 9. 
[0114] That is. in cases where it is judged in the step ST31 that each of all decoded blocks Included in the corre- 
sponding macro-block is continuous with one adjacent block or in cases where it is judged, in the step ST33, according 

2S to the pixel average difference that each of the decoded blocks is not an error block, the macro-block including the 
decoded blocks is judged, in the step ST36 ,to be a normal macro-block. IHowever, It is applicable that one macro- 
block be judged In the step ST36 to be a normal macro-block In cases where It Is judged In the step ST31 that each 
of all decoded blocks of the macro-block is continuous with one adjacent block and in cases where it is judged, in the 
step ST33, according lo Uie pixel average diffei^nce that each of all decoded blocka of the macro-block ia not an error 

30 block. 

[0115] In this embodiment, the threshold value control unit 41 controls the prescribed threshold value 141 and the 
prescribed threshold value 142 according to the quantization step size of each macro-block. However, it is applicable 
that no control according to the quantization step size is performed for the prescribed threshold value in the same 
manner as in the first and third embodiments. 
35 [01 16] As is described above, in the fifth embodiment, because the macro-block is judged to be or not to be an error 
macro-block according to the plurality of judging methods, tho macro-block, in which an error occurs, can be more 
reliably judged to be an error macro-block, so that an erroneous judgment can be avoided. 

[01 1 7] Also, the judgement is hierarchically performed from the judging processing for the color difference blocks to 
the judging processing for the luminance blocks, in cases where one decoded block is judged to be an error block, the 
40 macro-block including the decoded block Is judged to be an error macro-block, and the Judging processing tor the 
remaining decoded blocks is not performed. Therefore, a calculation volume required for the judging processing can 
be reduced. 

EMBODIMENTS 

45 

[01 1 8] In the first to fifth embodiments, the image decoding apparatus operated for the image decoded according to 
the coding method of the MPEG-4 in the moving picture is descrioeo. However, the image decoding apparatus of the 
present invention can be applicable for a still pcture. Also, the coding method, in which the OCT and the quantization 
are performed for each block, is described. However, the image decoding apparatus of the present invention Is not 

50 limited to the coding method. That is. the Image decoding apparatus of the present invention is applicable tor all coding 
methods in whch the coding such as an orthogonal-transfomiation other than OCT Is performed for each block. 
[01 19] In addition, the continuity of one block with each neighboring block is examined for each block composed of 
8*8 pixels. However, the present invention is not limited to this block unit of the 8*8 pixel size. For example. It is 
uppliudUle Ui'di the continuity of one macro-block with each neighboring macro-block be examined for each macro- 

S5 block composed of 1 6* 1 6 pixels. 

[0120] In addition, the present invention Is not limited to the block or macro-block having a fixed shape, in cases 
where an Image is coded for each region having an arbitrary shape, the continuity of one region with each neighboring 
region is examined for each region. Therefore, the present Invention is applicable for all coding methods in which the 
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coding is performed for each region having an arbitrary shape. 
EMBODIMENT 7 



(0121J A block diagram showing the configuration of an image decoding apparatus according to a third embodiment 
of the present mvenhon Is the same as that shown in Fig. 2 according to the first embodiment. In the first to sixth 

^0^0?^®"^ ""f T""'"!" ""^^"^ ^ '^^^^^'^ •f'e continuity of the Image cignal in a 

spatial direction In this embodiment, a macro-block, in whk:h a bit error occurs, is detected by using the correlation of 
the image signal in a time direction. "nmiu" o, 

[01 22] In the image coding, in cases where a motion ol the Image is slow, an inter-frame prediction coding In whfch 
T"! "T'"^ ^"^^.^T '° P*"""^- « nnotlon compensating prediction known as a rep- 

resentative mter-frame predtotlon coding method, each frame is divided Into a plurality of blocks respectively havinq a 
predetenrilned Image size, a block, In whteh a differertce signal becomes the smallest in a predetemilned region is 
found out frorna past frame a shift from a position of the found-out block to a position of a to-be-coded block is set 

^-HiT H "T'- ' w^T"" ''^ '^^'^'^ ='9nal (that is, a predictton error signal) are coded and aTe 

multiplexed with a coded bit stream. 

[01231 In cases where a block similar to the to-be-coded block exists in the past frame, because a variance of the 
prediction error signal is m«de small, the to-bo-codod block eon be efficiently coded. In contrast, i.. cases where a 
block similar to the to-be-coded block does not exist in the past frame, because a variance of the predfction error signal 
IS made ^rge, the coding of the to-be-coded block is perfom^ed by using only Infomiation of a current frame (intra- 
coding . On a side of the decoding apparatus, as is described in the first embodiment, the motion vector 103 and the 
prediction error signal 109 demultiplexed from the coded bit Stream 101 are decoded, the predicted image 107is taken 
out according to the decoded motion vector 1 03. and the predated image 1 07 is added to the decoded prediction error 
signal 109 to reproduce the decoded image signal 110. 

[01241 In this embodiment, because the intra-coding is selected on a side of tho coding apparatus in cases where 
a variance of the decoded prediction error signal 1 09 becomes large, the selection of the intra-coding Is utilized in this 
embodiment. That is. a threshold value processing Is performed for a variance of the decoded predfction error signal 
109 on the decoding apparatus side, so that a macro-block, in which a bit error occurs is detected 
[012CJ F.g. 14 is a uiocK diagram showing an internal configuration of the error macro-btock detecting unit (that is 
the error partial image region detecting means) 8 according to the seventh embodiment. In Fig. 14. 51 indicates a 
predicted error signal variance calculating unit for cateulating a variance of the decoded predfction error signal 109 
and outputting a prediction error signal variance 151. 52 indicates a decoded image signal varianeo calculating unit 
for calculating a variance of the decoded Image signal 110 and outputting a decoded image signal variance 152 53 
indicates an error macro-block Judging unit for judging each macro-block to be or not to be an error macro-block ac- 
cording to the predfction error signal variance 151 and the decoded image signal variance 1 52 and outputting an error 
macro-block judging result 111. f- » 

[0126] Next, an operation will be described. 

[0127] Fig. 15 is a flow chart showing an operation of the error macro-block detecting unit 8. The error macro-btock 
f T-ll f is Wlied for an intra-macro-block but is applied only for an inter-macro-btock, 
(01 28] In a step ST41 , it Is judged according to the additional infomiatlon 1 04 decoded In the variable-length decoding 
unit 1 of Fig. 2 whether each macro-block is an intar-macro-block or an intra-macro-block. In case of the intra-macro- 
block, one of the judging methods in the first to fifth embodiments can be used. In case of the inter-macro-block the 
judgment to be or not to be an error macro block la performed according to a folluwiiig procedure 
[0129] In a step ST42, in the predicted error signal variance cateulating unit 51 . a variance of the decoded prediction 
eaor signal 109 is calculated according to an equation (10). and a predfction error signal variance 1 51 is output Here 
o (P) denotes a predfction error signal variance. Pjj denotes a value of a pixel placed at a row i and a column j of a 
predicted error block having an N*N pixel size, and mp denotes an average of pixel values of the predicted error block 
having the N'N pixel size. 

o'[f) = (1/N*) - mp)'. Dip = (l/N')2Pi,j (lO^ 

[01 30] In a step ST43. in the decoded image signal variance calculating unit 52. a variance of the decoded Image 
signal 110 is cafculated according to an equation (11). and a decoded image signal variance 152 is output Here 
(D) denotes a decoded inriage signal variance, d,j denotes a value of a pixel placed at a row I and a column j of a 
decoded block having an N*N pixel size, and denotes an average of pixel values of the decoded block having the 
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N*N pixel size. 



5 a*(D} « (l/N')2(di*j - mi)\ md * (1/n*)2 di,j — (11) 

i,j - 1 1,1-1 

[0131] In a step ST44, in the en-or macro-block judging unit 53, a connparison is performed according to an equation 
(12) by using the prediction error signal variance 151 calculated in the predicted error signal variance calculating unit 
10 51 , the decoded image signal variance 1 52 calculated in the decoded image signal variance calculating unit 52and a 
pressuiibed threshold value TH3. 



O^P) > (D) + TH3 (12) 

IS 

[0132] in the step ST44, In cases where the prediction error signal variance (P) is larger than a sum of the decoded 
image signal variance (D) and the prescribed threshold value TH3, in a step ST45, the error macro-block judging 
unit JJ3 judges U»e iriauro-block to be an error mecro-block. 

[0133] In contrast, in the step ST44, in cases where the prediction en-or signal variance (P) is not larger than a 
^ sum of the decoded image signal variance (D) and the prescribed threshold value TH3, in a step ST46, the error 
macro-block judging unit S3 judges the macro-block to be a nomial macro-block. 

[0134] In this embodiment, the prediction enror signal variance (P) and the decoded image signal variance (O) 
are used as representative values of the decoded predtetion error signal 109 and the decoded Image signal 110. 
However, it is applicable that an average or a sum of squares be used as a representative value. Also, the judgment 
to be or not to be an error macro block can bo porformod by combining the method riesnribed in this embodiment and 
one of the methods described in the first to fifth embodiments. 

[0135] As is described above, in the seventh embodiment, the prediction error signal variance 1 51 and the decoded 
Image signal variance 152 are compared with each other, so that the detection of an error macro-block can beperfomned 
by using the correlation of the image signal in the time direction. Therefore, an error can be detected in an earty stage, 
^ and an error propagation or the degradation of an image quality caused by the en-or can be suppressed to the minimum 
degree. 



EMBODIMENTS 



^ [0136] In an eighth embodiment of the present invention, a coded bit stream Is received from a transmission line or 
a recording medium, the decoding and display oT an image are perTormed in an image decoding apparatus, an occur- 
rence frequency of a bit error Is detected, in cases where it is judged that the occun-ence frequency is high, an operation 
of the error macro-block detecting unit is started. Therefore, an erroneous operation of the error macro-block detecting 
unit U; reduced, and the degradation of an image quality caused by a decoded error is stably suppressed. 
[0137] In the above-described error macro-block detecting unit, because an error is assumed and detected according 
to stationary properties of an image signal before the decoding of the image signal becomes impossible in process of 
a syntax analysis or before a fatal error for Image data such as the decoding of unrighteous data is detected, there is 
a possibility mat an erroneous deleciloii is performed. Therefore, in this embodiment, only in case of the receiving 
conditions, in which the bit enror frequently occurs, an operation of the error macro-block detecting unit is started, the 
tolerance to the error is heightened, so that a decoding operation stable as a whole is perfonned. 
r0138] Fig. 16 is a block diagram showing the configuration of an image decoding apparatus according to an eighth 
embodiment. In Fig. 16,61 indicates an error supervising unit for receiving a string of media packets 201 and outputting 
a bit error count value 202. 62 indicates an error detecting operation start control unit for receiving the bit en-or count 
value 202 and outputting an error detection start instruction flag 203 to control an operation start of the error macro- 

5° block detecting unit 0. 63 indicated a change over unit for trancmittlng tho docodod Imago signal 110 received from 
the adding unit 7 to the error macro-block detecting unit 8 according to the error detection start instruction flag 203. 71 
indicates a supervising means composed of the error supervising unit 61 and the error detecting operation start control 
unit 62. The other configuration is equivalent to that of Fig. 2 according to the first embodiment. 
[01 39] Fig. 1 7 is a diagram showing the configuration of the string of media packets 201 . T he media packet is defined 

^ as a digital data unit. In the media packet, video data, audio data which is planned to be decoded and presented in 
synchronization with the video data and various media such as text, graphics and still pk:tures are packed at a format 
which is standardiaed Rccnrriino to prescribed rules. For example. MPEG-2 (ISO/lEC 13818-1) packetized elementary 
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miT ^?V- 'T^""" " '"-■"'^ "^^ "^o*" « 'he media packet. 

such as video data oudto dTt- Zl w '^f ^ ^ ^^'^'^ '"^'^'^ P^'^'^®' denotes peculiar coded data 

=£SE~""-— ^^^^ 

.ncases Where the bit errorcounl value 202atthe prescribed unit-time inten/alsdoesnotexLdapre^^^^^^ 

Tn'thf fhrof ^^'^^'f.r-^"-- - .hat no error detection startTns't^ZCsS s 

[0143] In he change-over unit 63, in cases where the error detection start instruction flag 203 Is received from thl 
euu, delecting operation start control unit 62. the decoded image signal 110 received frS add STnf 7 i^TnLul 
to the en-or macro-block detecting unit 8 to make the error macro-block detecting unit 6 start an opeSn n con rast 

u"n^tre^anofr' ^ '^''"^ ^-'-""^ op^^ ion IromSi 

unit 62 the Change-over unit 63 does not make tha orror macro blook detecting unit 8 stau an ooerailon Bur ha 
decoded image signal 110 received from the adding unit 7 Is output operation, but the 

[0144] in the error macro-block detecting unit 8, a macro-block. In which an error occurs Is detected in the confiou 
ration according to the one of the fir.t to seventh embodiments, and a correcting processlnVis perform^^^^^^^^ 
image region iii ilie error macro-block correcting unit 10, vc»ina ib penormea ror a lost 

^°„l^^' .K*"'^. ^ ^^^ '^^f ^""^'"Q configuration of the error supervising unit 61 . In a bit error delecting 

unit 81 , the stnng of media packets 201 is received, one or more bit errors occurring in each media packet are detSed 
by using he error detecting code added to the string of m«r.i« paek«» 201 for each packet, ond a tT.^oZo.n ^Tut 
211 .soutput lor each packet. In a bit error counter 82. the bit error count value 211 r^eivedfrom the bit error detj^tna 

ur,.t 61 . the change o each eumm«U-up bit error count value 202 Is supervised, so that the bit error occurrence fre- 
quency .n the stnng of media packets 201 . which is in the middle of the t«nsmission through the transmission line or 

?Z'^L^^''^!>'"'T^'"^ T"""" P®'*°"^«'^ error supervising unit 61 , the present invention Is not limited to 
of a radio wave carrying a stnng of media packets or phase information obtained after a delay-detection of the rad o 

o superv^e the bit error occurrence frequency by addHionally considering a supervised result of the bit error state. 
[01471 The control in the error detecting operation start control unit 62 is not limited to an on-otf control described 
— ^ors^^t':'«:r**'^ ^^^r^^^^^'- -^-^^ -«-P'-. ^*^o-^^ the threshold value is controlled acL So'he 
S is r^t^Mo^ t .1 .K ^ °^ «he nrst and fourth embodrments, 

t IS applicable that the threshold value be controlled according to each summed-up bit error count value 202 received 
from the error supervising unit 61 . io«.wvou 

folt!nhtl^!'n'^.K" ^It.^l^'^'* summod-up bi, orror count value 202 la high, the ,«ceivi„g conditions deteriorate 

Where the summed-up bit error count value 202 is low. the receiving conditions are stable to lower a prob^ility that 

^o^in^r rV';*"'"" " " ""^^ "^^^'o^- ^ the threshold valueTs set 

l^onlZd .„ r .K "'^ «':?'*"P«""«'"9 61. the processing of the error macro-block detecting unit 8 

Lr«?I» « '^^"""^ conditions are good, the erroneous detection in the ertor macro-block de- 

leciing unit o can be avoided. 

^,t^^ another control method perfomied in the error detecUng oper«fion si«n control unit 62, an oetimation ranqc 
of the continuity can be changed. In the first embodiment, the judgment of the continuity is performed for each of the 
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color difference blocks and the luminance blocks respectively having the 8*8 pixel size, in cases where the judgment 
of the discontinuity is performed for at least one block Included in one macro-block, it is judged that the macro-block 
including the block is an error macro-block. However, in cases where It is Judged according to the output result of the 
error supervising unll 61 i\mi the receiving conditions are stable, booausd tho probability that an error occupr Is low. 
5 to make strict tfie detecting condition of the error macro-block, in case of the luminance blocks, it is applicable that the 
judgment of the discontinuity is porfonned for each macro-block of 1 6*1 6 pixel size. Also, it is applicable that the number 
of to-be-estlmated pixels for the inter-pixel difference be increased. 

[01 50] As is described above, in the eighth embodiment, because the error macro-block detecting unit 8 is adapiiveiy 
operated according to the reliability of the transmission quality of the transmission line or the reliability of the reading- 
10 out from the recording medium, in cases where the receiving conditions are good, the erroneous detection performed 
in the error macro-block detecting unit 8 can bo avoided, and a decoding opemtion stable as a whole can be performed. 



Claims 

IS 

1 . An image decoding apparatus, in which a coded bit stream produced by compressing and coding an input image 
signal for each partial image region is decoded, comprising: 

partial Image region data decoding means for decoding the coded bit stream for each partial image region; and 
20 error partial image region detecting means for cateulating a first pixel level change degree between pixels 

adjacent to each other through a boundary between a decoded partial image region decoded by the partial 

image region data decoding means ana a paniai image region adjauont to the decoded partial Image region. 

calculating a second pixel level change degree between pixels of the partial image region adjacent to the 

decoded partial image region, and detecting according to the first pixel level change degree, the second pixel 
25 if>vRl change degree and a prescribed threshold value relating to the first pixel level change degree and the 

second pixel level change degree that the decoded partial Image region Is an error partial image region in 

which an influence of a bit error occuning in the coded bit stream Is received. 

2. An Image decoding apparatus uccorUliig to claim 1 , wherein the error partial image region detecting moane cal- 
30 culates a first pixel level difference value between pixels adjacent to each other through the boundary between 

the decoded partial image region and the partial image region adjacent to the decoded partial image region, cal- 
culates a second pixel level difference value between pixels of the partial image region adjacent to the decoded 
partial image region, cak^ulates a third pixel level difference value between pixels of the partial image region ad- 
jacent to the decoded partial image region, and detects according to a difference value between the first pixel level 
35 difference value and the second pixel level difference value, a difference value between the second pixel level 

difference value end the third pixel level dtffcronco value and the proccribed threchold value that thp decoded 
partial image region is the error partial image region in which the influence of the bit error occurring in the coded 
bit stream is received. 

40 3. An image decoding apparatus according to claim 1 , wherein the error partial Image region detecting means com- 
prises threshold value control means for controlling the prescribed threshold value used for the detection of the 
error partial image region according to a quantization step size decoded from the coded bit stream. 

4. An image decoding apparatus, in which a coded bit stream produced by compressing and coding an input image 
45 signal for each partial image region is decoded, comprising: 

partial Image region data decoding means for decoding the cooed bit stream for each partiul irnaye regiuii; and 
error partial image region detecting means for calculating a representative value of a plurality of first pixel 
levels in a decoded partial image region decoded by the partial image region data decoding means, calculating 
30 a representative value of a plurality of second pixel levels in a partial image region placed in the neighborhood 

of the decoded partial image region, and detecting according to the representative value of the first pixel levels, 
the representative value of the second pixel levels and a prescribed threshold value relating to the represent- 
ative value of the first pixel levels and the representative value of the second pixel levels that the decoded 
partial irnuge ruglon is an error partial image region in which an Influence of a bit error ooourring In tho coded 

55 bit stream is received. 

5. An image decoding apparatus according to claim 4. wherein the error partial image region detecting means cal- 
culates an average of the first pbcel levels as the representative value of the first pixel levels, calculates a plurality 
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of averages of a plurality of groups of second pixel levels as a plurality of representative values of tt,e oluralitv of 
fh^fS Tiif ,1^ ' ^"f,****^ eiror partial image region according to a difference between the averaqe o^ 

^' t1.»l311«f apparatus according to claim 5. wherein the error partial imaoe reoion ctetectlng moane wolahtc 

n^dmerence between the average of the first pixel levels and the average of each group of se^nd p^JKJ 

placed in the neighborhood of the decoded partial image region. ^ ^ 

'. An image decoding apparatus according to claim 4, wherein the error partial image region detecting means com 

erToroLrlfa^l P^escrtoed threshold value used for he dSSon of the 

error partial image region according to a quantization step size decoded from the coded bit stream. 

SonTl tor e^hS-rr*'"'"'- ^ ""'"^ '''''''"'^ compressing and coding an Input Image 

signal for each partial image region is decoded, comprising: 

^^r^llTr ''^'^ *'!,"'''"^ ""^^"^ '^^"•^'"a '^'''^^'^ '^^^^'^ partial image region; and 

error partial image region detecting means for calculating a first pixel level change degree between pixels 
adjacent to each other through a boundary between a decoded partial image regton deeded partiS 
.,mge region data decoding means and a partial image region adjacent to the decoded partl^ imagL rSn 

decoded partial .mage region, judging continuity between the decoded partial image region and the partial 
h»^,!^"H M**"! V*"^ "^•"'•'^ P*"""' ""'S* ~9ion according to the first pixel level change degree 
Sfan^donf ''^^"^J^^'^ and a first prescribed threshold value relating to the first pixel leve 

oleffevT! i„",H ^^ '"^h" H ""^S^^' =^'""'"""9 ^ ^eP^«^"tative value of a plurality of 

nrst pixel levels m the decoded partial image region, calculating a representative value of a plurality of second 
piyei level, m the pa.t,«l image region placed In the neighborhood of the decoded partial Image region and 
detecting according to the judgment oi the continuity between the decoded partial image region and L partial 
image region adjacent to the decoded partial image region, the representative value of the first pixel levels 
the representative value of the second pixel levels and a second prescribed throchold vqIu» relating to the 
representative value of the first pixel levels and the representative value of the second pixel levels ttiat the 
decoded partial image region Is an error partial Image region in which an Influence of a bit error occurring In 
^ the coded bit stream is received. 

9. An image decoding apparatus according to claim 8, wherein the error partial image region detecting means com- 
prises threshold value control means for controlling the first prescribed threshold value and the second prescribed 

^ from 52 coded °' e^^^Pa^te' '"'age region accordino to a quantization step 5,i7e decoded 

10. An image decoding apparatus, in which a coded bit stream produced by compressing and coding an input image 
signnl for each partial image region ie dooodcd, oomprising: o i- a 

« partial image region data decoding means for decoding the coded bit stream for each partial image region and 

enor partial image region detecting means for detecting according to a comparison between a decoded linage 
signa decodea by the partial Image region data decoding means and a predicted error signal that the decoded 
partial image region is an error partial image region in which an influence of a bit error occurring in the coded 
bit stream is received. 

50 

11. An image decoding apparatus according to claim 10. wherein the error partial image regiort detecting means cal- 
culates a representative value of the decoded Image signal and a representative value of the predicted error slonat 
and detects according to the representative value of the decoded Image signal, the representative value of the 
predicted error signal and a prescribtso ihreshoid value relating to the representative value of the decoded Image 
signal and the representative value of the predicted error signal that the decoded partial Image region is the error 
partial image region. 

1 2. An image decoding apparatus, in which a media packet string including a coded bit stream produced by compress- 
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ing and coding an input Image signai for each partial image region is received and the coded bit stream is decoded, 
comprising: 

purlibil image region data decoding nneana for doooding tho coded bit stream for each partiRl imnge region; 

5 error partial image region detecting means for detecting according to a comparison between an image signal 

characteristic at a decoded partial image region decoded by the partial image region data decoding means 
and an image signal characteristic at one partial Image region placed in the neighborhood of the decoded 
partial Image region that the decoded partial image region is an error partial image region in which an influence 
of a bit error occurring in the coded bit stream is received, for each partial image region; and 

10 supervising means for supervising a bit error occurrence frequency in the reception of the media packet string 

according to an enror detecting code included in the media p;?ckeT string, wherein the error partial image region 
detecting means is controlled according to a supen^ising result of the supervising means. 

13. An image decoding apparatus according to claim 12» wherein the error partial Image region detecting means con- 
's trols, according to the supervising result ot the supervising means, a comparison condliion used in ttiu uurnparison 

between the Image signal characteristic at the decoded partial Image region and the Image signal characteristic 
at the partial image region placed in the neighborhood of the decoded partial image region. 

14. An image decoding apparatus according to claim 12, wherein the error partial image region detecting means con- 
20 trols, according to the supervising result of the supervising means, a size of each partial image region In the 

detection of the error partial image region. 
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